Abstract: Twenty lichen species are reported as new to the Novgorod Region (Russia) from Valdaysky National Park and Rdeysky Nature Reserve. Pyrenula chlorospila is recorded for the first time for European Russia outside Caucasus. Acrocordia cavata, Pertusaria coccodes, Rostania occultata and Scytinium subtile are recommended to be included in the Red Data Book of the Novgorod Region.
INTRODUCTION
The present paper comprises additions to the lichen flora of the Novgorod Region, Russia. The list of 20 new lichens is based on two collections made in two protected areas -Valdaysky National Park and Rdeysky Nature Reserve (Fig. 1) . Pyrenula chlorospila is the most interesting finding, as Pyrenula spp. in general are extremely rare in the North-Western part of Russia and in Fennoscandia. The other species reported here are known from the neighboring Leningrad Region.
Valdaysky National Park is a huge (ca. 158 500 hectars) heterogenous area in the eastern part of the Novgorod region (Valday, Okulovka and Demyansk Districts). The National Park includes forests (86% of the area), lakes, swamps and rivers, agricultural landscapes, settlements and Valday town. The particularly valuable objects are the forest areas and lakes forming the natural landscape of the Valday upland. The National Park is important for regional biodiversity conservation, as well as for ecological education and tourism. The lichen diversity of Valdaysky National park has been studied from 1915 till nowadays; the existing data on lichens of the territory were summarized by the second author (Kataeva, 2002 (Kataeva, , 2004 (Kataeva, , 2010 . Altogether 216 lichen species (mostly epiphytic, some epigeic and few epilithic) have been recorded from the park: 185 species are known according to the literature and additionally 31 species new to the area were collected in 2013 by the first author, 11 of them are presented in the current paper.
Rdeysky Nature Reserve (57º01'-57º23'N, 30º32'-30º56'E) is located in the southern part of the Novgorod Region (Kholm and Poddorye Districts, 36 922 hectars in total). It lies on the watershed of Polist and Lovat rivers. The territory occupies the eastern part of PolistovoLovatskaya high bog system, the western part belongs to Polistovsky Reserve (Pskov Region) (Fig. 1) . Polistovo-Lovatskaya high bog system is considered to be the largest in Europe (83 000 hectars in total).
Rdeysky Reserve landscape is represented by continuous natural wetland with different types of peat bogs, forested islands and lakes inside the massif and surrounded by relatively undisturbed forests. The bog system occupies 33 352 hectars of the reserve's square, the forest area is smaller, 3 570 hectars only. The most common forest communities are mixed stands with aspen (Populus tremula L.), spruce (Picea abies (L.) Karst.) and birch (Betula spp.), spruce forests, pure alder (Alnus glutinosa (L.) Gaertn.), birch and pine (Pinus sylvestris L.) swampy forests; rarely small plots of elm forests (Ulmus spp.) occur, predominantly they are concentrated in the protective zone of the Reserve.
The protected territory has never been studied by lichenologists till the summer 2009 when the inventory of lichen diversity was started by the second author. At present the revealed lichen biota of the Reserve counts 98 species only: 87 are known from the previous studies (Kataeva, 2013) not complete, and many other species are to be found in this unique area in future.
Altogether, the lichen biota of the Novgorod Region comprises today 356 species. The description of the study region in the whole and brief information on main lichenological investigations in the Novgorod Region were presented in our previous paper (Stepanchikova et al., 2013) .
MATERIAL AND METHODS
The majority of the specimens were collected by G. M. Tagirdzhanova in August 2013 in Valdaysky National Park. Twelve sample plots in different parts of Valdaysky Park were examined. The lichen samples were collected from the aspen bark in the mixed spruce forests with aspen (Populus tremula L.). Additionally we revised the material collected by O. A. Kataeva on the trunks in the old-growth deciduous forests in the southern and central parts of Rdeysky Reserve.
As most of the species listed are rather common and widespread in NW Russia, Fennoscandia and Baltic countries, the distribution information is given for Pyrenula chlorospila only. The specimens are deposited in the lichen herbaria of St. Petersburg State University (LECB) and Komarov Botanical Institute in Saint Petersburg (LE). The nomenclature of taxa follows Nordin et al. (2011) . Lichen substances were analyzed by using the standard technique of high performance thin-layer chromatography (HPTLC) in solvent systems A, B and C (Arup et al., 1993; Orange et al., 2001 ). Illustrations were made by using light microscope Carl Zeiss Axioskop 40 with camera QImaging MicroPublisher 5.0 R TV and dissecting microscope Carl Zeiss STEMI-2000 CS with camera AxioCam ICc 3. (Otte, 2005) . Pyrenula chlorospila is characterized by olive-green thallus with well-developed pseudocyphellae, small and densely arranged perithecia which form low projections in the thallus, and 4-celled spores with diamond-shaped lumina ( Fig. 2 A, B ) (Smith et al., 2009; Aptroot, 2012 Red…, 2000) . We recommend this species to be included in the Red Data Book of the Novgorod Region.
THE SPECIES

DISCUSSION
Four species -Acrocordia cavata, Pertusaria coccodes, Rostania occultata and Scytinium subtile -are proposed to be included in the Red Data Book of the Novgorod Region. All these species were found on bark of old trees in relatively undisturbed old-growth forests. Acrocordia cavata and Rostania occultata are considered to be habitat specialists, and Pertusaria coccodes is an indicator species of old-growth forests in North-Western European Russia (Andersson et al., 2009) . Focused ecological specialization of these species suggests that in the Novgorod Region, where forests are heavily managed in general, such lichens are extremely rare due to anthropogenic transformation of biotopes.
Fig. 2. Pyrenula chlorospila:
A -ascospores; B -thallus with perithecia and pseudocyphellae.
Scytinium subtile can be found on wet calcareous stones; in Leningrad Region it was found a few times on old foundations in historical parks. However, the species has never been recorded in the Novgorod Region in such habitats. Based on the current data, all the four species can be classified as critically endangered according to IUCN criterion B.1.a -"severely fragmented or known to exist at only a single location" and, taking in account active cuttings in the Novgorod Region, also B.2.b.ii -"Continuing decline… in… area of occupancy" (IUCN…, 2012) .
